An aerobic, Gram-stain-negative, saffron-pigmented, non-motile bacterial strain KMM 9545 T , was isolated from a marine sand sediment sample obtained from the Sea of Japan seashore and characterized in a taxonomic study using a polyphasic approach. The 16S rRNA gene sequence of strain KMM 9545 T showed a high level of similarity to species of the genus Gaetbulibacter T and may represent a novel species of this genus. Differentiating phenotypic properties together with the phylogenetic distinctiveness supported the discrimination of strain KMM 9545
, was isolated from a marine sand sediment sample obtained from the Sea of Japan seashore and characterized in a taxonomic study using a polyphasic approach. The 16S rRNA gene sequence of strain KMM 9545 T showed a high level of similarity to species of the genus Gaetbulibacter (95.1-96.2 %), the type strains of species of the genus Tamlana (94.9-96.1 %) and members of the genus Algibacter (94.8-96.1 %). Phylogenetic analysis based on the 16S rRNA gene sequences positioned strain KMM 9545 T as a distinct lineage in the cluster comprising species of the genus Tamlana. Strain KMM 9545 T grew at temperatures between 5-36 6C and in the presence of 2-4 % (w/v) NaCl. It contained MK-6 as the predominant menaquinone and iso-C 15 : 0 , iso-C 15 : 1 , iso-C 17 : 1 3-OH, iso-C 15 : 0 3-OH and iso-C 15 : 0 2-OH as the major fatty acids. The genomic DNA G+C content was 31.3 mol%. On the basis of the phenotypic characteristics and phylogenetic distance, it can be concluded that strain KMM 9545 T represents a novel species of the genus Tamlana, for which the name Tamlana sedimentorum sp. nov. is proposed. The type strain is KMM 9545 T (5NRIC 0921 T 5JCM 19808 T ).
The genus Tamlana was described by Lee (2007) and at the time of writing includes two species, Tamlana crocina (Lee, 2007) , the type species of the genus, and Tamlana agarivorans proposed by Yoon et al. (2008) ; subsequently the genus Tamlana was emended by Jeong et al. (2013) . Here we report the polyphasic characterization of an aerobic, Gram-stain-negative, saffron-pigmented, non-motile bacterium, KMM 9545 T , which was isolated from a marine sand sediment sample obtained from the Sea of Japan. Phylogenetic analysis based on 16S rRNA gene sequence data demonstrated that strain KMM 9545 T belongs to the genus Tamlana sharing 96.1 % gene sequence similarity with Tamlana agarivorans KCTC 22176
T and may represent a novel species of this genus. Differentiating phenotypic properties together with the phylogenetic distinctiveness supported the discrimination of strain KMM 9545
T from other recognized species of the genus Tamlana. On the basis of phenotypic and molecular data, a novel species is proposed.
Strain KMM 9545
T was recovered from a marine sand sediment sample collected from The Sea of Japan, Peter the Great Bay, Russia, in October 2012. Strain KMM 9545 T grew aerobically on marine agar 2216 (MA; BD) and in marine broth 2216 (MB; BD) at 28-30 u C, and was stored at -80 u C in MB supplemented with 30 % (v/v) glycerol. The type strains Tamlana agarivorans KCTC 22176 T and Tamlana crocina JCM 14021 T were kindly provided by the respective culture collections and used for both phenotypic and fatty acid analyses. Gram-stain reaction, oxidase and catalase reactions, and motility tests (the hanging drop method) were performed as described by Gerhardt et al. (1994) . Gliding motility was observed according to the method of Bernardet et al. (2002) and as described by Bowman (2000) . The dimensions and morphology of cells negatively stained with 1 % phosphotungstic acid were examined by transmission electron microscopy (Libra 200 FE; Carl Zeiss, provided by the Institute of Marine Biology, Far Eastern Branch, Russian Academy of Sciences) using carbon-coated 200-mesh copper grids. Nitrate reduction was determined for cultures grown in nitrate broth supplemented with artificial seawater (ASW) (sulfanilic acid/a-naphthylamine test). ASW was prepared according to the formula of Bruns et al. (2001) . Formation of H 2 S from thiosulfate was tested in the ASW-based medium using a lead acetate paper strip. Hydrolysis of L-tyrosine, chitin, xanthine and hypoxanthine was investigated by observing transparent zones on MA supplemented with each compound at a concentration of 1 % (w/v) each. Hydrolysis of DNA was examined using DNase Test Agar (BD) prepared with ASW. Hydrolysis of casein, gelatin, starch, CM-cellulose and Tweens 20, 40 and 80 was tested on the ASW-based media according to the standard methods described by Smibert & Krieg (1994) . Requirement for and tolerance of NaCl was tested on the ASW-based medium using various concentrations of NaCl in the range 0-15 % (w/v), supplemented with 10.0 g l 21 Bacto peptone, 2.0 g l 21 yeast extract, 0.028 g l 21 FeSO 4 , and 15.0 g l 21 agar. Biochemical tests were carried out using API 20NE, API 20E, API ID32 GN and API ZYM test kits (bioMérieux) as described by the manufacturer except the cultures were suspended in ASW. Growth at different temperatures (5-44 u C) and pH (pH 5.0-11.5, in increments of 0.5 pH unit) was studied as described previously (Romanenko et al., 2007 (Romanenko et al., , 2009 ). The pH range for growth was determined in MB adjusted to appropriate pH by the addition of 1 M HCl or 1 M NaOH. The pH values were verified after sterilization and adjusted again when necessary. Antibiotic susceptibility was examined using commercial paper discs impregnated with the following antibiotics (mg per disc, unless otherwise indicated): ampicillin (10), benzylpenicillin (10 U), vancomycin (30), gentamicin (10), kanamycin (30), carbenicillin (100), chloramphenicol (30), neomycin (30), oxacillin (10), oleandomycin (15), ofloxacin (5), rifampicin (5), polymyxin (300 U), streptomycin (30), cephazolin (30), cephalexin (30), erythromycin (15), nalidixic acid (30), tetracycline (30) and doxocycline (10 g). The presence of flexirubin pigments was investigated as described by Fautz & Reichenbach (1980) . Cellular pigments were extracted in a mixture of acetone/methanol (7 : 2, v/v) and their absorption spectra were determined using a scanning spectrophotometer (UV-2600; Shimadzu). Isoprenoid quinones of strain KMM 9545
T were extracted and analysed as described previously (Romanenko et al., 2010 T were cultivated on MA at 30 u C for two days. Standardization of physiological age of cultures was achieved by harvesting colonies from the same quadrant on the agar plates according to the standard Microbial Identification System (MIDI) protocol (Sasser, 1990) . Fatty acid methyl esters (FAMEs) were prepared according to the procedure of the MIDI system (Sasser, 1990) . The analysis of FAMEs was performed as described previously (Romanenko et al., 2009) . DNA base composition was determined according to the method of Marmur & Doty (1962) , modified as described by Owen et al. (1969) .
The 16S rRNA gene sequence of strain KMM 9545 T containing 1506 nt was determined as described by Shida et al. (1997) . The sequence obtained was compared with 16S rRNA gene sequences retrieved from the EMBL/ GenBank/DDBJ databases by using the FASTA program (Pearson & Lipman, 1988) . 16S rRNA sequences similarities for strain KMM 9545
T were calculated using the Eztaxon-e service (Kim et al., 2012) . For phylogenetic analysis, sequences were aligned using SINA (Pruesse et al., 2012) and phylogenetic trees were reconstructed using MEGA 6 (Tamura et al., 2013) . Phylogenetic trees were reconstructed by the neighbour-joining, maximum-likelihood and maximum-parsimony methods and the distances were calculated according to Kimura's two-parameter model. The robustness of phylogenetic trees was estimated by bootstrap analysis of 1000 replicates.
On the basis of 16S rRNA gene sequence analysis strain KMM 9545
T showed 95.1-96.2 % sequence similarity to species of the genus Gaetbulibacter, 94.8-96.1 % to members of the genus Algibacter, and 94.9-96.1 % to the type strains of species of the genus Tamlana. The phylogenetic tree generated by the different algorithms demonstrated that strain KMM 9545
T clustered with members of the genus Tamlana where it formed a distinct lineage sharing a sequence similarity of 96.1 % with T. agarivorans KCTC 22176 T (Fig. 1) . The 16S rRNA gene sequence similarities values obtained for strain KMM 9545 T were significantly lower than the threshold similarity value of 97 % proposed by Stackebrandt & Goebel (1994) and re-evaluated to 98.7 % by Stackebrandt & Ebers (2006) , indicating that strain KMM 9545 T could be classified as a separate species of the genus Tamlana. The phenotypic characteristics of the novel isolate matched those of the genus Tamlana, in that the strain was Gram-stain-negative, aerobic, oxidase-and catalase-positive, saffron-pigmented, halophilic, non-motile and ovoidshaped (Fig. S1 , available in the online Supplementary Material). The physiological and biochemical properties of strain KMM 9545 T are shown in Table 1 and detailed in the species description. It should be noted that strain KMM 9545
T was characterized by having a weak hydrolytic capacity and inability to assimilate most organic substrates as indicated by negative results for the assimilation of carbon sources in API 32GN and API 20NE tests. Cells contained non-diffusible yellow pigments with carotenoid T and related taxa. Filled circles indicate generic branches that are present in phylogenetic trees generated by the neighbour-joining, the maximum-likelihood and the maximum-parsimony methods. Open cycles indicate generic branches that are present in trees generated by the neighbor-joining and the maximum likelihood methods. Numbers at nodes are bootstrap values as percentage of 1000 replicates (neighbour-joining probability/maximum-parsimony probability/maximum-likelihood probability); values ,60 % are not shown or are shown as asterisks. Bar, 0.02 substitutions per nucleotide position.
type absorption peaks at 425, 448 and 473 nm. Strain KMM 9545
T contained MK-6 as the major menaquinone. The fatty acid composition of strain KMM 9545 T was characterized by the abundance of iso-C 15 : 0 , iso-C 15 : 1 , iso-C 17 : 1 3-OH, iso-C 15 : 0 3-OH, and iso-C 15 : 0 2-OH as dominant components ( Table 2 ). The qualitative fatty acid profiles of strain KMM 9545 T and the type strains of related species of the genus Tamlana were similar, though some quantitative and qualitative differences were observed ( Table 2 ). The presence of iso-C 15 : 0 , iso-C 15 : 1 , iso-C 17 : 1 3-OH and MK-6 as major components is in accordance with those previously reported for species of the genus Tamlana (Lee, 2007; Yoon et al., 2008) .
The phylogenetic distinctness of the novel isolate KMM 9545 T was supported by phenotypic differences in the temperature and salinity ranges that supported its growth, metabolic properties, substrate utilization and enzyme activity patterns. Differential phenotypic characteristics are indicated in Table 1 . Based on the combination of phenotypic and biochemical characteristics, as well as the phylogenetic position, the marine sediment strain KMM . All data were obtained from this study unless otherwise indicated. All strains are positive for oxidase and catalase production; requirement of sodium ions for growth; production of alkaline phosphatase, esterase C4, esterase lipase C8, leucine arylamidase, valine arylamidase, acid phosphatase and naphthol-AS-BI-phosphohydrolase. All strains are negative for gliding motility; hydrolysis of casein, gelatin, chitin, xanthine, hypoxanthine and tyrosine; indole production; formation of H 2 S; and production of lipase C14, b-glucuronidase, a-mannosidase, arginine dihydrolase and urease. All strains are susceptible to ampicillin, vancomycin, carbenicillin, chloramphenicol, lincomycin, oleandomycin, ofloxacin, rifampicin, tetracycline, cephalexin, doxocycline and erythromycin, and resistant to benzylpenicillin, gentamicin, kanamycin, neomycin, oxacillin, streptomycin and polymyxin. +, Positive; -, negative; (+), weak reaction. 
Tween 80 Lee (2007) . DData from Yoon et al. (2008) .
9545
T represents a novel species of the genus Tamlana, for which we propose the name Tamlana sedimentorum sp. nov.
Description of Tamlana sedimentorum sp. nov.
Tamlana sedimentorum (se.di.men.to9rum. L. gen. pl. n. sedimentorum of sediments).
An aerobic, Gram-stain-negative, oxidase-and catalasepositive, saffron-pigmented, ovoid-shaped bacterium (0.4-0.7 mm in diameter and 0.8-1.3 mm in length). On MA produces saffron-pigmented, shiny, smooth colonies 2-3 mm in diameter. Flexirubin and diffusible pigments are not produced. Cells contain carotenoid type pigments with characteristic absorption peaks at 425, 448 and 473 nm. Sodium ions are required for growth. Growth occurs in the presence of 2-4 % (w/v) NaCl (optimum 3 %). The temperature range for growth is 5-36 u C with an optimum of 28-30 u C; no growth observed at 37 u C. The pH range for growth is pH 5.5-9.0 (optimum pH 6.5-7.5). Tweens 20, 40 and 80 are hydrolysed, but casein, gelatin, chitin, CM-cellulose, starch and agar are not hydrolysed. Positive for DNA hydrolysis. Negative for H 2 S production in conventional test. According to the API 20NE test strip, positive results for aesculin hydrolysis and PNPG test, but negative results for gelatin hydrolysis, nitrate reduction, indole production, glucose fermentation, arginine dihydrolase, urease, assimilation of D-glucose, D-mannitol, maltose, Dgluconate, L-malate, D-mannose, L-arabinose, N-acetylglucosamine, caprate, adipate, citrate and phenylacetate. In the ID32 GN tests, negative results for assimilation of Lrhamnose, N-acetylglucosamine, D-ribose, inositol, sucrose, maltose, itaconic acid, suberic acid, sodium malonate, sodium acetate, lactic acid, L-alanine, potassium 5-ketogluconate, glycogen, 3-hydroxybenzoic acid, L-serine, D-mannitol, D-glucose, salicin, melibiose, L-fucose, D-sorbitol, L-arabinose, propionic acid, capric acid, valeric acid, trisodium citrate, L-histidine, L-proline, potassium 2-ketogluconate, 4-hydroxybenzoic acid and 3-hydroxybutyric acid. According to the API 20E tests, positive results for ONPG test and oxidation of sucrose, D-glucose (weakly) and Dmannitol (weakly); negative results for gelatin hydrolysis, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, citrate utilization, H 2 S and urease production under anaerobic conditions, tryptophan deaminase, indole production, acetoin production (Voges-Proskauer reaction), and oxidation/fermentation of inositol, D-sorbitol, Lrhamnose, melibiose, amygdalin and L-arabinose. Positive results in API ZYM tests for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase and a-fucosidase activities; negative results for lipase (C14), a-galactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, a-glucosidase, N-acetyl-b-glucosaminidase and amannosidase activities. The fatty acid profile contains iso-C 15 : 0 , iso-C 15 : 1 , iso-C 17 : 1 3-OH, iso-C 15 : 0 3-OH and iso-C 15 : 0 2-OH as major components. Susceptible to ampicillin, vancomycin, carbenicillin, chloramphenicol, oleandomycin, ofloxacin, rifampicin, cephazolin, cephalexin, lincomycin, nalidixic acid, tetracycline, doxocycline and erythromycin; and resistant to benzylpenicillin, gentamicin, kanamycin, neomycin, oxacillin, polymyxin and streptomycin.
The type strain, KMM 9545 T (5NRIC 0921 T 5JCM 19808 T ), was isolated from a marine sand sediment sample, collected from The Sea of Japan. The DNA G+C content of the type strain is 31.3 mol%. 
